Abstract Emotion dysregulation has been linked to binge eating disorder (BED) and bulimia nervosa (BN) although the mechanisms by which it affects BN/BED psychopathology are unclear. This study tested loneliness as a mediator between emotion dysregulation and BN/BED psychopathology. A treatment-seeking sample of 107 women with BN or BED was assessed for loneliness (UCLA Loneliness Scale), emotion dysregulation (Difficulties in Emotion Regulation Scale), and BN/BED psychopathology (Eating Disorder Examination) before treatment. Hierarchical linear regressions and bootstrapping mediation models were run. Greater overall emotion dysregulation was associated with greater BN/BED psychopathology, mediated by loneliness (95 % CI 0.03, 0.09). Emotion dysregulation, however, did not mediate between loneliness and BN/BED psychopathology (95 % CI -0.01, 0.01). Targeting loneliness may effectively treat emotional aspects of BN/BED in women.
Introduction
Emotion dysregulation is a breakdown in how individuals experience and express their emotions [1] associated with affect regulation [1] and binge eating [2] . Binge eating is symptomatic of bulimia nervosa (BN) and binge eating disorder (BED) [3] , and associated with greater negative affect in these disorders [4, 5] . Several theories conceptualize binge eating as an ineffective response to negative affect [6] .
While emotion dysregulation has been identified as a risk factor for binge eating, there is little research on the psychological mechanisms by which it influences BN and BED [7] . One possible mechanism, loneliness, is associated with BN [8] , BED [9] , and emotion regulation [10] .
Two possibilities from the literature characterize the interaction of loneliness, emotion dysregulation, and BN/ BED psychopathology. First, as loneliness has mediated interpersonal/emotional dependency and body dissatisfaction [11] , it may mediate between emotion dysregulation and BN/BED psychopathology. Alternatively, emotion dysregulation may mediate between loneliness and BN/ BED psychopathology. One study induced social exclusion in undergraduates and observed increased cookie consumption [12] .
We aimed to compare these theories. We tested loneliness as a mediator between emotion dysregulation and BN/ BED psychopathology in a BN/BED sample. We compared this to a model in which emotion dysregulation mediates between loneliness and BN/BED psychopathology. A mediator explains how one variable affects another through an indirect pathway. We tested the hypotheses:
1. Loneliness mediates the relationship between emotion dysregulation and BN/BED psychopathology, 2. Emotion dysregulation mediates the relationship between loneliness and BN/BED psychopathology.
Materials and methods
This cross-sectional study tested loneliness as a mediator of emotion dysregulation and BN/BED psychopathology, and emotion dysregulation as a mediator of loneliness and BN/ BED psychopathology. Participants enrolled in a treatment trial for binge eating at a Midwestern university hospital between 2008 and 2010. All participants provided written consent and underwent in-person interviews. Before treatment, participants completed questionnaires assessing emotion dysregulation, loneliness, and BN/BED psychopathology. This protocol was approved by the local Institutional Review Board.
Participants
Participants were 107 consecutively enrolled women with diagnosed BN (n = 48) or BED (n = 59). The mean age was 35.2 years (SD = 12.5); the mean body mass index (BMI) was 30.7 (SD = 11.1). Of the sample, 69.2 % were Caucasian, 12.1 % were African-American, 12.1 % were Hispanic, 2.8 % were Asian-American, and 3.7 % selfidentified as other. The median personal income was $25,000-$29,999. The majority of the sample (71.0 %) was not married. Two eligible male participants were excluded because their analysis would be underpowered.
Measures
Difficulties in Emotion Regulation Scale (DERS) [13] is a 36-item self-report measure of emotion dysregulation. Participants rate items on a 5-point Likert scale from 1 (almost never) to 5 (almost always) producing a total score and six subscales: Nonacceptance, Goals, Impulsivity, Awareness, Strategies, and Clarity. Cronbach's alpha was greater than .80 for all scales. UCLA Loneliness Scale (version 3) [14] is a 20-item self-report measure of loneliness. Participants rate items on a 4-point Likert scale from 1 (never) to 4 (always), resulting in a global score. In this sample, Cronbach's alpha was .94.
Eating Disorder Examination-14th Edition (EDE) [15] is a structured interview designed to assess the type and frequency of eating disorder symptoms, resulting in a global score. In this sample, Cronbach's alpha was 0.91.
A demographics questionnaire gathered participantreported age, ethnicity, personal income, and marital status.
In-person interview
Advanced graduate assessors trained by E.Y.C. evaluated diagnosis by DSM-IV-TR [3] criteria with the Structured Clinical Interview for DSM-IV [16] , administered the EDE, and weighed and measured participants. Diagnosis was determined by the ''best estimate procedure'' [17] .
Analyses
Because age has been associated with greater BN severity [18] , and BMI differs between individuals with BN and BED [19] , age and BMI were controlled. Given ethnic differences in BN/BED psychopathology [20] , ethnicity was controlled and dichotomized into minority/nonminority categories. Personal income was controlled because of its association with loneliness [21] . Marital status was controlled and dichotomized into married/nonmarried because the latter status may be associated with loneliness [22] . Differences in psychopathological severity [23] prompted us to control for BN/BED diagnosis. Hierarchical linear regressions were performed for the following relationships based on our hypotheses, controlling for the factors above:
1. Emotion dysregulation (DERS total score) with loneliness (UCLA score) predicting BN/BED psychopathology (EDE global score), 2. Loneliness (UCLA score) with emotion dysregulation (DERS total score) predicting BN/BED psychopathology (EDE global score).
The bootstrapping mediation model [24] was run with 5,000 bootstrap resamples, controlling for the above variables. This model makes no assumptions about sample normality and provides greater statistical power. In this model (Fig. 1) , c is the beta weight of the direct effect of emotion dysregulation on BN/BED psychopathology. Similarly, ab is the indirect effect of loneliness on BN/ BED psychopathology. Finally, c 0 is the direct effect of emotion dysregulation on BN/BED psychopathology, controlling for loneliness. This also characterizes the alternate mediation model by switching loneliness and emotion dysregulation. All tests were two-sided with p \ 0.05 and conducted with PASW 18.0 [25] . Table 1 Indirect effects were found when loneliness was entered as a mediator between all emotion dysregulation scales and BN/BED psychopathology (95 % CIs between 0.03 and 0.50) ( Table 2) .
Results
No indirect effects were found when emotion dysregulation scales were entered as mediators between loneliness and BN/BED psychopathology (95 % CI's between -0.01 and 0.01) ( Table 3 ).
Discussion
Our results support the hypothesis that greater total emotion dysregulation is associated with greater BN/BED psychopathology in a female clinical sample and mediated by loneliness. They do not indicate that emotion dysregulation mediates the relationship between loneliness and BN/BED psychopathology.
These results suggest that emotion dysregulation may only exacerbate BN/BED psychopathology for women who are lonely. Emotion regulation deficits may prevent a sense of connectedness, prompting eating disordered thoughts and behaviors to modulate negative affect [26] or redirect thoughts to one's body [2] .
Although this is a cross-sectional study, future research should examine these relationships longitudinally. The sample was limited to treatment-seeking female participants, who may have greater emotion dysregulation and BN/BED psychopathology than non-treatment-seeking peers [27] and thus stronger mediation effects. Future studies could include a control group, males, and adolescents for comparison and generalizability.
This study builds on previous BN/BED research by examining the mediating effects of loneliness, an underresearched construct in the BN/BED literature. The results suggest maintenance pathways of BN and BED for longitudinal research to explore. Clinically, they suggest that 
